134 (72%) children of these 42 subjects, diagnosis of FH could be carried out unambiguously. Cholesterol levels of subjects with normal and defective LDLR genes show significant overlap, especially in younger cases, and FH was diagnosed in 10 cases with normal cholesterol levels and excluded in five cases with slightly raised cholesterol levels.
Familial hypercholesterolaemia (FH) is a common inherited disease characterised clinically by raised concentrations of low density lipoprotein (LDL) cholesterol levels in the blood, tendon xanthomata, an increased risk of myocardial infarction, and genetically by autosomal dominant inheritance.' Brown, Goldstein, and coworkers have shown over the last few years that FH results from different genetic defects in a cell surface receptor that normally controls the removal of LDL from plasma.'-3 Some populations, like the Afrikaners in South Africa,4 the French Canadians,5 and the Finnish,6 carry only a few mutations. In these cases, direct molecular diagnosis using appropriate DNA technology is possible if the specific LDLR defect is known. No mutation has yet been identified in the German population. We In the 31 pedigrees, there were 58 parents who had a diagnosis of FH based on plasma cholesterol levels above the 95th centile for age and gender. In 42 of these 58 subjects the defective and normal alleles of the LDLR gene could be distinguished on the basis of cosegregation between haplotypes and normo-or hypercholesterolaemia in one or more sibs or offspring. To illustrate how genetic diagnosis of FH was carried out using haplotype analysis, a representative family pedigree is shown in fig 1A in which the haplotype 1 1 * of the proband cosegregates with hypercholesterolaemia. Therefore, the defective allele can be identified as 11 * in this particular pedigree. Fig 1B shows another family in which the allele 8* cosegregates with hypercholesterolaemia. However, in this family the proband has inherited the defective allele but does not show the FH phenotype. In 97 of 133 children confirmation of the genetic diagnosis of FH could be carried out. In 60 cases the child had inherited the allele of the LDLR gene confirmed to be defective in the kindred and in 37 cases the normal allele had been inherited (fig 2) . Table 4 shows the lipid levels of both groups. There was a significant difference (p < 0 001 ) in mean cholesterol and LDL cholesterol between the groups using standard analysis of variance, but there was overlap in LDL cholesterol levels between the groups. Fig 3 shows age and sex dependent total cholesterol levels of family members with defective and normal LDLR genes. In 10 cases (three females, seven males), diagnosis of FH was confirmed based on inheritance of the defective allele in the kindred although cholesterol levels were below the 95th centile for this sample.'8 In five cases (three females, two males), the defective allele in the kindred had not been inherited and a genetic diagnosis of FH was excluded, although cholesterol levels were above the 95th centile. Italian families and to carry out unequivocal diagnosis in 67% of the cases.20
In our German population, comparison of haplotype distribution showed no striking difference between the normal Caucasian American and normal African population from which comparable data are available. Within our population there is also no striking difference in haplotype distribution between normal and affected genes. Therefore, it is not possible to diagnose FH by identifying a certain haplotype in our population. This approach has been shown to be useful in an African population only. 16 However, using linkage analysis with four polymorphisms we were able to identify the affected gene in 31 German FH families and diagnosis of FH was feasible in 72% of family members. These results are in very good agreement with the estimation from calculations on frequencies and heterozygosities of RFLPs as predicted before. 9 Comparing data from pedigree analysis with lipid levels, we identified subjects with normal cholesterol levels and defective LDLR genes and subjects with moderate hypercholesterolaemia and normal LDLR genes. It is a well known phenomenon that lipid levels do overlap between subjects with normal and defective LDL receptors, especially in younger We would like to thank Steve Humphries for helpful discussion on preparation of this manuscript.
